AMENDMENTS TO THE SPECIFICATION 

The Specification is amended to insert proper section headings and to arrange 
the Specification in correct order in accordance with U.S. practice, A Substitute 
Specification is attached. Please amend the Specification as follows: 

Page 1 , after the Title, insert the following: 
BACKGROUND OF THE INVENTION 

Page 3, line 11: 

Discto BRIEF SUMMARY OF THE INVENTION 

Page 7, line 23, insert the following: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00201 Fig. 1 is a schematic diagram showing an example of the structure of a thin 
film-forming apparatus according to the present invention. 

Fig. 2 is a schematic diagram showing the structure of a sample used for the 
evaluation of film characteristics in each Example. 

Fig. 3 is a graph showing the dependency of the leak electric current density of a 
PZT thin film, observed when a voltage of 1.5 V is applied thereto, on the surface area 
of inner wall of the gas activating means. 

Fig. 4 is a graph showing the dependency of the polarization-inversion charge 
density of a PZT thin film observed when a voltage of 2.0 V is applied thereto, on the 
surface area of inner wall of the gas activating means. 
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Fig. 5 is a graph showing the dependency of the polarization-saturation voltage of 
a PZT thin film on the surface area of inner wall of the gas activating means. 

Fig. 6 is a graph showing the dependency of the leak electric current density of a 
PZT thin film, observed when a voltage of 1.5 V is applied thereto, on the rate of oxygen 
flow rate in the gas mixture on the basis of the total gases introduced. 

Fig. 7 is a diagram showing the X-ray diffraction pattern observed for a PZT thin 

film. 

Fig. 8 is a graph showing the dependency of the rate of the PZT (111) intensity, on 
the basis of the total orientation intensity of a PZT thin film as determined by the XRD, 
on the flow rate of oxygen in the film-forming gas. 

Fig. 9 is a graph showing the dependency of the leak electric current density of a 
PZT thin film, observed when a voltage of 15 V is applied thereto, on the flow rate of 
oxygen used in the preparation of the initial layer. 

Fig. 10 is a graph showing the dependency of the polarization-inversion charge 
density of a PZT thin film, observed when a voltage of 2.0 V is applied thereto, on the 
flow rate of oxygen used in the preparation of the initial layer. 

Fig. 11 is a graph showing the dependency of the polarization-saturation voltage 
on the flow rate of oxygen used in the preparation of the initial layer. 

Fig. 12 is a graph showing the dependency of the leak electric current density of a 
PZT thin film, observed when a voltage of 1.5 V is applied thereto, on the flow rate of 
oxygen used in the preparation of the initial layer. 
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Fig. 13 is a graph showing the dependency of the polarization-inversion charge 
density of a PZT thin film, observed when a voltage of 2.0 V is applied thereto, on the 
flow rate of oxygen used in the preparation of the initial layer. 

Fig. 14 is a graph showing the dependency of the polarization-saturation voltage of 
a PZT thin film on the flow rate of oxygen used in the preparation of the initial layer. 

Fig. 15 is a diagram showing the X-ray diffraction (XRD) pattern observed for a 
PZT thin film. 

Fig. 16 is a graph showing the dependency of the rate of the pyrochlore phase in 
the XRD intensity on the composition of Pb/(Zr+Ti). 

Fig. 17 is a graph showing the dependency of the rate of the pyrochlore phase in 
the XRD intensity on the composition of Pb/(Zr+Ti) present in the initial layer- 
Fig. 18 is a graph showing the dependency of the polarization-inversion charge 
density on the composition of Pb/(Zr+Ti) present in the initial layer. 

Fig. 19 is a graph showing the dependency of the polarization-saturation voltage 
on the composition of Pb/(Zr+Ti) present in the initial layer. 

Fig. 20 is a graph showing the dependency of the rate of the pyrochlore phase in 
the XRD intensity on the composition of Pb/(Zr+Ti) present in the initial layer. 

Fig. 21 is a graph showing the dependency of the polarization-inversion charge 
density on the composition of Pb/(Zr+Ti) present in the initial layer. 

Fig. 22 is a graph showing the dependency of the polarization-saturation voltage 
on the composition of Pb/(Zr+Ti) present in the initial layer. 
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Fig. 23 is a graph showing the dependency of the leak electric current density of a 
PZT thin film, observed when a voltage of 15 V is applied thereto, on the surface area 
of inner wall of the gas activating means. 

Fig. 24 is a graph showing the dependency of the polarization-inversion charge 
density of a PZT thin film, observed when a voltage of 2.0 V is applied thereto, on the 
surface area of inner wall of the gas activating means. 

Fig. 25 is a graph showing the dependency of the polarization-saturation voltage 
on the surface area of inner wall of the gas activating means. 



DETAILED DESCRIPTION OF THE INVENTION 



Page 26, paragraphs beginning at line 13: 
Brief D eser tion of th e Drawings 

Fig. 1 is a sch em ati c dia g ram sh o wing a n e xample of th e st r u Gtwe-of-a-4h4f* 

film - fo r ming a pp aratus accord i ng to the pfesent i nvent i on- 
F i g. 2 i s a sch e matic d i agram showing the structure of a samp l e us e d for th e 

evaluati on of f i l m charact eri s ti cs i n e ach Examp l e. 

Fi g. 3 is a grap h showing th e d e pend ency of t h e leak el e ctr i c curr e nt densit^-of-a 

PZT th i n f i l m, obs er v e d when a v o lt age of 1.5 V is app l i e d th ere to , o n th e sur f ac e area 

of inner w aH-oFthe-gas- act i vating m e a ns. 
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Fig. A is a graph showing the de p e ndency of the polarization inv e rsion charg e 
densrty of a PZ T t hi n fi l m obs e rv e d w h en a vo l tag e of 2.0 V i s appl i ed th e r e to, on t he 
su r fac e area of i nn e r wa l l of the gas activat ing m e ans. 

Fig. 5 i s a grap h s howing th e d e p e nde nc y o f th e pol a rizati o n s at ur at i on vo l t age-of 
a PZT th i n film on th e su r fa c e ar e a of i nn er wall of th e gas activating meansT 

F i g. 6 is a graph showi n g the d e pende n cy of th e le ak e l e ctr i c curr e nt d e ns i ty of a 
PZT- t h i n f ilm, o b s e rv e d when a voltag e of 1.5 V is applied th e r e to, on t he rate of oxygen 
flow rate in the gas mixture on th e ba sis of t h e total gases introduced. 

Fi g. 7 is a diag r am s how i ng th e X - ray diffracti o n pattern observed for a thifi 

Fig. 8 i s a gr a ph showing th e depend e ncy of th e rate of th e-PZT-f4-1 1) i nt en s ity, o n 
the-basis of t h e4ot-a]-or-ien tat i o n i nt en s i ty o f a PZT th i n f i lm as det e rmined by th e XRD T 
e n th e fl ow rat e of oxyg e n i n th e f il m -f o rm ing gas. 

Fig. 9 is a graph s how i ng th e d e pendency of the leak electric cu rrent d e nsity of a 
PZT thin film, obser ved wh e n a volt a g e of 1.5 V is appli e d thereto, on the flow rate o f 
oxy gen used in th e prepa ra tion o f t he initial layer. 

Fig. 10 is a graph showing the depend e ncy of the polarization inversion charg e 
de nsity of a PZ T th i n film, obs e rv e d wh e n a voltag e of 2.0 V-is-a^p-li ed theret o, on t he 
fle w ra te o ^ oxyge n u se d i n the p re parat i on of t he i nitia l lay er. 

F i g. 11 is a graph show i ng th e d e p e ndency of the polarizat ion- s aturation voltag e 
on th e flo w-ra te of oxyg e n us e d in th e pr e paration of th e i nit i al l ayer. 
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F i g . 12 i s a gr a ph show i ng th e dep end e n cy of th e leak-electric c ur r e nt dens i ty of a 
PZ T t h in fi l m , o b s er v e d wh e n a -v o l tage of 15 V is apptied-thereto, on th e flow fate -of 
oxyge n u se d4n t h e preparation of the in itial l ay er. 

Fig. 13 is a graph showing the depend e ncy of the polarizat i on inversion chafge 
density o f a PZT thin film, obs e rv e d when a vo l tag e- of 2.0 V is appl i ed th e r e to, on th e 
flow-fate of oxygen us e d in th e preparat i on of th e i n i tia l l ay efr 

Fi g. 1 4 is a g fap- h s h o w i ng the d e p e nd en cy of the po l ar i zat i o n saturation voltage of 
a PZT th i n f i lm on t h e flow rate of oxyg e n us e d i n th e pr e parat i on of th e in ife Uayefr 

Fig. 15 is a diag ra m showing the X ray dif f raction (XRD) patt e rn obs e rv e d for a 

PZ T t hin fi l m. 

F i g. 16 i s a gra ph sho w i ng th e d e p e ndency of the r a t e of t he py r och lore phase-in 
t he XR-E^in tensity on th e co m posit i on o f P b/(Z r+Ti). 

F i g . 1 7 i s a graph showing th e d e pe nde ncy of th e rate of th e py r o cMefe-fihas e in 
the XRD intensity on the composition of Pb/(Zr+Ti) present in th e initial layer. 

Fig. 18 is a graph showing the dependency of the pola ri za ti on inversion charge 
d e ns i ty e n th e composit i o n of P b/(Z r+Ti ) pr esen t in the i n i t i a l l ayer . 

F i g. 19 is a grap h sh ow i ng th e d e p e nd e ncy of th e p olariz a tio n s atura ti on vo l tage 
o n th e composition of P b/(Z r+ Ti) pr e s e nt in th e i n itial layer. 

Fi g. 20 is a graph show i ng th e d e p e nd en cy of the- fate of the pyrochlore phase-in 

t h e XRD i nt en s i ty o n t h e c omposition of Pb/(Zr+Ti) pr e s e nt in the in i tial l a yer. 

F ig. 21 is a graph showing th e d e pend e ncy of the polariza t ion i n versio n c harg e 
d ens i ty on th e compos i t i on of Pb/(Zr+T i ) pres e nt in th e i nitia l l ay er. 
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Fig. 22 is a graph show i ng th e d e p e nd e ncy of the polar i zation saturation voltag e 
ofi-the-GQmposition o f P b/(Zr+T i ) pr e s e nt i n th e i n i t i a l layer. 

Fi g. 23 is a g ra ph s how i ng th e d e p e nd e ncy of the leak-eteetro-cwf^^ 
PZT th i n film — observ e d wh e n a voltage of 1.5 V is app li ed ther e to, on th e surface ar e a 
of i nn e r wa ll of the gas a c t i vating m e ans . 

Fi g . 24 i s a graph show i ng th e d e p e nd e ncy of t h^pola nza trio r4r vefsi o n charg e 
d^nsity-of a P ZT t hi n 4t m, obs e rv ed-wh en a voltag e- of 2.0 V is appl ie d th ere to, on-the 
surfac e area of inn er wall of the gas activating m e ans. 

Fig. 2 5 i s a graph show i n g the d epe n d enc y of th e pola r izati o n - sat u ratio n voltage 
on th e surfac e are a of i nn e r wal l of th e ga s a c tiv a tin g mea ns . 
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